Clinical aspects of drug delivery to tumors.
This report describes our experience on enhancement of drug delivery to solid tumors. Results of our preclinical and clinical studies including a randomized prospective phase III trial have validated the concept that enhanced drug delivery can significantly improve the treatment efficacy of intravesical mitomycin C therapy of superficial bladder cancer. The report further describes the roles of interstitial space, drug removal by capillaries, tissue structure and tissue composition on drug distribution. In general, drug distribution favors interstitial space and vasculature, with little penetration in muscles. The transport of highly protein-bound drugs such as paclitaxel and doxorubicin in a solid tumor is retarded by a high tumor cell density and enhanced by drug-induced apoptosis. Results of in vitro studies using solid tumor histocultures and in vivo studies using tumor-bearing animals demonstrate that the delivery of highly protein-bound drugs to tumor can be enhanced using a pretreatment that induces apoptosis and reduces cell density, and by using treatment schedules designed to take advantage of these drug-induced changes in tumor tissue composition.